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PLANT FOR THE TREATMENT OF RESIDUE 

5 Cross-Ref erence to Related Application : 

This is a continuation of copending International Application 
PCT/DE99/01450, filed May 12, 1999, which designated the 
United States. 

10 Background of the Invention : 
Field of the Invention : 
The invention relates to a plant for the treatment of 
inhomogeneous residue from a thermal waste disposal plant, in 
particular from a pyrolysis plant. 

= ,15 

Published, European Patent Application EP 0 302 310 A and the 
company publication titled "Die Schwel-Brenn-Anlage , eine 
Verf ahrensbeschreibung" [''The Low-Temperature Carbonization 
Incineration Plant, A Process Description"] , published by 

20 Siemens AG, Berlin and Munich, 1996, disclose, as a pyrolysis 
plant, a so-called low-temperature carbonization incineration 
plant, in which essentially a two-stage process is carried 
out. In the first stage, the waste delivered is introduced 
into a low-temperature carbonization drum (pyrolysis reactor) 

25 and is carbonized at a low temperature (pyrolysed) . During 

pyrolysis, a low-temperature carbonization gas and a pyrolysis 



residue occur in the low-temperature carbonization drum. The 
low-temperature carbonization gas is burnt, together with 
combustible parts of the pyrolysis residue, in a high- 
temperature combustion chamber at temperatures of 
5 approximately 1200° C. The waste gases obtained at the same 
time are subsequently purified. 

The pyrolysis residue has a large proportion of incombustible 
constituents that are composed essentially of an inert 
10 fraction, such as glass, stone or ceramic, and of a metal 

fraction. The latter contains a ferrous fraction and a non- 
ferrous fraction. It is known to separate the individual 
fractions of the incombustible constituent from one another 
and to deliver them, if possible to a great extent fully 
'13.5 graded, for reutilization. 

For separating and sorting the residue, it is necessary to 
have a plant for the treatment of residue, which is capable, 
in a continuous process, of separating the highly 

2 0 inhomogeneous pyrolysis residue occurring during the pyrolysis 
process. For ecological reasons, the aim is, in particular, 
to achieve as complete a separation as possible of the 
combustible carbon-containing constituents that can, for 
example, be utilized for energy purposes. The quantity of 

25 residue to be dumped is thereby kept as small as possible. 



Due to the high inhomogeneity of the residue, which has 
pronounced differences as regards its material composition, 
its size and the geometry of its residue fragments, it is 
essential to co-ordinate the individual components of the 
5 plant with one another, in order to ensure that the plant 
operates continuously and reliably, and in order to avoid a 
breakdown of the plant caused by components which may have 
become blocked. 

LO Summary of the Invention : 

It is accordingly an object of the invention to provide a 
plant for the treatment of residue which overcomes the above- 
mentioned disadvantages of the prior art devices of this 
general type, which ensures reliable and continuous separation 

15 of the residue, without blockages of individual components 
occurring . 

With the foregoing and other objects in view there is 
provided, in accordance with the invention, a treatment plant 

2 0 containing a coarse screen receiving an inhomogeneous residue 
from a thermal waste disposal plant. The coarse screen 
separates the inhomogeneous residue into a coarse residue and 
a remaining residue. An air separator is disposed downstream 
of the coarse screen and receives the remaining residue. The 

25 air separator has a zigzag- shaped duct with an upper outlet 
and a lower outlet and through which air is capable of 
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flowing. The zigzag-shaped duct separates the remaining 
residue into a light residue flowing toward the upper outlet 
and a heavy residue flowing toward the lower outlet. An air 
separator drum is connected to the lower outlet and through 
5 which the air can flow. The air separator drum has a 

longitudinal axis, an inner wall, and drivers disposed on the 
inner wall, and the air separator drum is mounted rotatably 
about the longitudinal axis . 



LO The coarse screen serves for separating the coarse residue 

from the inhomogeneous residue. The remaining fine residue is 
separated into a light residue and a heavy residue in the air 
separator which is also known as a zigzag separator. The 
prior separation of the coarse residue is enormously important 

15 for the operating capacity of the air separator, since the 
coarse residue may become jammed in the duct of the air 
separator. The fine residue introduced into the zigzag 
separator has a largely homogeneous size distribution. 



20 In order to separate the heavy residue from the light residue, 
air flows at a suitable flow velocity through the duct from 
the lower outlet towards the upper outlet. Depending on the 
flow velocity and the specific gravity of the individual 
residual fragments, the light residual fragments are carried 

25 by the air towards the upper outlet, whereas the heavy 

residual fragments fall downwards. A decisive advantage of 
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the zigzag-shaped configuration is that even sheet-like heavy 
residual fragments, such as, for example, crown corks, are 
reliably separated. 

5 In order to ensure particularly reliable separation of course 
residual fragments in the coarse screen, without the risk of 
blockage, the coarse screen preferably has a rod which is 
wound to form a spiral and which extends in the direction of 
its spiral axis and can be rotated about the latter. In 

10 addition, it advantageously has an aligning device for the 

alignment of elongate solid fragments, the aligning device is 
disposed in front of the spiral and opening into the interior 
of the latter. The aligning device is configured, in 
particular, as a drum. A coarse screen configured in this way 
i;15 is referred to as a spiral screen. The spiral screen is 
described in the German Patent Application bearing the 
official file number DE 198 23 018.4 and is hereby 
incorporated by reference. The spiral screen may also have a 
plurality of rods which are disposed in the form of a spiral 

20 or part-spiral and which, for example, commence in each case 
at the drum end of the aligning device and are disposed so as 
to be offset relative to one another. The part-spirals 
preferably do not have a complete turn, but preferably possess 
an angle of rotation smaller than 18 0°. 
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In a preferred development of the plant, the upper outlet has 
connected to it a centrifugal screen, in which a rotor is 
disposed in a housing and a sheet-like screen is disposed 
between the rotor and housing. 

5 

As a result of the rotational movement of the centrifugal 
screen, the light residual fragments supplied to it are thrown 
outwards in the direction of the screen due to the centrifugal 
acceleration. The screen ensures separation into two 
::|10 fractions of different grain sizes. In order to make it 
possible for residual fragments to be comminuted in the 
centrifugal screen, battens are advantageously fastened to the 
rotor . 

i;;15 Preferably, the centrifugal screen has a balling zone and a 

grinding zone, the sheet-like screen being disposed around the 
rotor in the region of the grinding zone. The grinding zone, 
in particular, follows the balling zone. Both the balling 
zone and the grinding zone have battens in an advantageous 

2 0 embodiment. In the balling zone, for example sheet-like 

aluminum foils are shaped into small balls, so as to avoid 
clogging screen holes of the screen with sheet-like aluminum 
foils. In the grinding zone, in particular carbon-containing 
constituents are comminuted with the aid of the battens and 

25 can then pass through the screen. 
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An essential advantage of the combination of the coarse 
screen, the zigzag separator and the centrifugal screen is 
that a large proportion of the carbon-containing residue 
constituents is separated, these being utilized thermally, for 
5 example in a combustion chamber. 

In a further preferred embodiment, the lower outlet has 
connected to it an air separator drum, through which air is 
capable of flowing and which is mounted rotatably about its 
10 longitudinal axis and on the inner wall of which drivers are 
disposed. 

The heavy residue is stirred up in the air separator drum, so 
that light residue still adhering is released. Air flows 
15 through the air separator drum towards the lower outlet of the 
zigzag separator, so that the light residual fragments are 
entrained and carried upwards in the zigzag separator. 

Furthermore, a separating device for separating the residue 
20 into an inert fraction and into a ferrous and non-ferrous 

fraction is advantageously connected to the lower outlet and, 
in particular, after the air separator drum. The heavy 
residue, which is largely freed of carbon-containing dust 
constituents by the preceding components, is supplied to the 
25 separating device, so that virtually fully graded sorting is 
then possible. 
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Any carbon-containing residues still present are mainly 
contained in the inert fraction. In order to recover the 
carbon constituents that have remained, in a preferred 
5 embodiment the separating device has an inert screen for the 
further screening of the inert fraction. By use of the 
latter, a fine and relatively carbon-rich fraction is 
separated and is supplied, for example, for further inert 
purification in order to separate the carbon which is still 
iJLO present . 

In a preferred version, the inert screen used is a screen 
designated as a chain screen, such as is described in the 
German Patent application bearing the official file number 198 

15 23 019.2 and entitled "Trennvorrichtung und Verfahren zum 

Trennen von Feststoff" ["Separating Device And Method For The 
Separation Of Solids"], which is hereby incorporated herein. 
The chain screen described in it is configured essentially as 
a continuously rotating lattice with fall-through orifices for 

20 the solids. 

Other features which are considered as characteristic for the 
invention are set forth in the appended claims. 

25 Although the invention is illustrated and described herein as 
embodied in a plant for the treatment of residue, it is 
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nevertheless not intended to be limited to the details shown, 
since various modifications and structural changes may be made 
therein without departing from the spirit of the invention and 
within the scope and range of equivalents of the claims . 

5 

The construction and method of operation of the invention, 
however, together with additional objects and advantages 
thereof will be best understood from the following description 
of specific embodiments when read in connection with the 
10 accompanying drawings . 

Brief Description of the Drawings : 

Fig. 1 is a diagrammatic illustration of a plant for the 
treatment of residue according to the invention; 

15 

Fig. 2 is an illustration of a coarse screen configured as a 
spiral screen; 

Fig. 3 is a sectional view of a centrifugal screen; 

20 

Fig. 4 is a sectional view of an air separator drum; 

Fig. 5 is a perspective view of an inert screen configured as 
a chain screen. 
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Description of the Preferred Embodiments : 

In all the figures of the drawing, sub- features and integral 
parts that correspond to one another bear the same reference 
5 symbol in each case. Referring now to the figures of the 

drawing in detail and first, particularly, to Fig. 1 thereof, 
there is shown an inhomogeneous residue IR being fed to a 
coarse screen 2 in a plant for treating the inhomogeneous 
residue IR. The inhomogeneous residue IR is preferably 

LO pyrolysis residue from a pyrolysis plant. In the coarse 

screen 2, the inhomogeneous residue IR is separated into a 
coarse residue GR and a remainder residue R. The coarse 
residue fragments GR are for example larger than 200 mm, and 
are collected and are transported away, as required. The 

L5 coarse screen 2 is preferably a spiral screen, as illustrated 
in Fig. 2 . 

After the bulky constituents have been separated, the residue 
R is supplied, via a cellular-wheel sluice 4 and via a feed 

20 conduit 18, to an air separator designated as a zigzag 
separator 6. The zigzag separator 6 is configured as a 
zigzag-shaped duct 8 which extends essentially in the vertical 
direction and which has a plurality of bends 10. The zigzag 
separator 6 possesses a lower outlet 12 for heavy residue SR 

25 and an upper outlet 14 for light residue LR. Air L flows 

through the zigzag separator 6 from its lower outlet 12 to its 



upper outlet 14. The cellular-wheel sluice 4 prevents an air 
leakage stream out of the zigzag separator 6 from branching 
off towards the coarse screen 2 via the feed conduit 18 . 

5 The light residue LR is entrained to the upper outlet 14 by 
the airflow, whereas the heavy residue SR settles towards the 
lower outlet 12. An abrupt change in direction of the flow 
direction of the air L takes place at each of the bends 10, so 
that the residue R entrained by the air L is exposed to radial 

10 forces. As a result, heavy residual fragments SR impinge, as 
a rule, against the walls of the duct 8. In particular, 
sheet-like heavy residue fragments SR, the flat side of which 
^£ is initially aligned with the air direction and which are 

therefore first carried along by the air L, despite the fact 

15 that their specific gravity is too high, change their 

alignment with the flowing air L at the bends 10 and fall 
downwards . 

By use of the zigzag separator 6, in particular, dust- 
2 0 containing and carbon-containing constituents are separated as 
the light residue LR. Impurities which the light residue LR 
still possesses are light metal or aluminum sheets and fluff 
or wire fibers. The light residue LR is separated from the 
air L in a cyclone 20. The air is subsequently purified in a 
25 waste-air filter 22 and can then be discharged into the 
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environment or be used as combustion air for a combustion 
chamber provided in the pyrolysis plant. 



The light residue LR separated in the cyclone 2 0 is supplied 
5 via a further cellular-wheel sluice 4 to a centrifugal screen 
24. In this, the impurities are separated from the carbon- 
containing dust constituents and supplied to an air separator 
drum 26. Moreover, in the centrifugal screen 24, larger 
carbon-containing residue constituents are comminuted and, 
10 together with the carbon-containing dust constituents, are 

diverted as fine residue FR, together with the fine residue FR 
recovered from the waste-air filter 22, and, for example, 
supplied as fuel to a combustion chamber. 

L5 In the air separator drum 2 6 which is connected to the lower 
outlet 12 of the zigzag separator 6 and to the centrifugal 
screen 24, the heavy residue SR is circulated, so that light 
residue constituents LR adhering to the heavy residual 
fragments are separated. Air L flows through the air 

20 separator drum 26 in the direction of the zigzag separator 6 
and entrains the light and separated residue constituents LR 
into the zigzag separator 6. 

The heavy residue SR from the air separator drum 2 6 is 
25 supplied to a separating device 28. In this, separation into 
a ferrous fraction FE, an inert fraction I and a non-ferrous 
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fraction NE is carried out. The inert fraction I is supplied 
to an inert screen 30, in which it is separated into a coarse 
inert fraction GI and a fine inert fraction FI . The inerts of 
the fine inert fraction FI have, for example, a size of up to 
5 a few centimetres and, under certain circumstances, are highly 
carbon-rich. The fine inert fraction FI is preferably 
supplied for further inert purification, where the carbon- 
containing constituents are separated. The inert screen 3 0 is 
configured, in particular, as a chain screen, as illustrated 
10 in Fig. 5. 

The plant described for the treatment of inhomogeneous 
pyrolysis residue IR makes it possible, by virtue of the 
special configuration of the individual constituents and their 
15 highly expedient arrangement in relation to one another, to 
achieve substantial separation of the carbon-containing 
fragments from the remaining residue which can be separated 
with a high degree of purity, and with fully graded sorting, 
into an inert fraction I, a ferrous fraction FE and a non- 
20 ferrous fraction NE . These useful materials can be reutilized 
in a suitable way without any further purification. 

Fig. 2 shows the coarse screen 2 which is configured as a 
spiral screen and which contains an aligning device in the 
25 form of a drum or rotary tube 32. The latter is inclined 

relative to the horizontal. A feed device 3 6 for the residue 
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IR is disposed at one end of the coarse screen 2 and at its 
opposite end is fastened a spirally wound rod 3 8 which forms a 
spiral 40. The spiral 40 is approximately in alignment with 
the rotary tube 32, so that the diameter of the rotary tube 32 
5 and that of the spiral 4 0 are approximately equal. At the 
same time, a longitudinal axis 41 of the rotary tube 3 2 
coincides with a spiral axis 42 of the spiral 40. 

The rotary tube 32 is mounted rotatably and can be set in 
cf ° rotation via a drive that is not illustrated in any more 

detail. The spiral 40 fastened to the rotary tube also 
CO rotates together with the latter. According to Fig. 2, the 
spiral 4 0 has five turns. The distance between two adjacent 
turns is preferably about 18 0 mm. The spirally wound rod 3 8 
jljs is formed of a robust material and, in particular, is 
g metallic. It is, for example, a round iron bar or a steel 
tube. The spiral 4 0 is fastened on only one side, 
specifically to the rotary tube 32. The spiral end facing 
away from the rotary tube 3 2 is free of fastening devices and 
2 0 is not supported. The spiral 4 0 will therefore bend towards 
its unfastened end due to its own weight. The spiral 4 0 may 
also be fastened on both sides. It is preferably bent. 



The inhomogeneous residue IR is fed via the feed device 3 6 
and, on account of the inclination of the rotary tube 32 and 
because of the rotational movement, is transported in a 
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conveying direction 44 towards the spiral 40. In the latter, 
the coarse residue GR is separated from the remaining residue 
R, in that only the coarse residue GR is transported further 
by the spiral 40. An essential advantage of the coarse screen 
5 2 having the spiral 4 0 is to be seen in that even the coarse 
residue GR which flows sluggishly is transported in the 
conveying direction 44 in a simple way as a result of the 
rotational movement. 



10 By virtue of the rotational movement of the rotary tube 32, 
'Si elongated residual fragments 4 5 are aligned in the conveying 

direction 44, so that they are guided, approximately parallel 
]|;;f to the spiral axis 42, into the interior of the spiral 40. 

This reliably avoids the situation where the elongated 

15 residual fragments 4 6 enter the spiral 4 0 perpendicularly to 

the spiral axis 42 and fall through the spiral. Only the fine 
residue R can therefore fall through the latter, and this is 
collected in a first collecting container 47 and, if 
appropriate, transported away. The coarse residue GR is led 

20 through the spiral 4 0 and at its end falls into a second 

collecting container 4 8 and is likewise transported away, as 
required. Instead of the collecting containers 47, 48, 
conveying devices, such as conveyor belts or conveying worms, 
may also be provided, in order to transport the residue R, GR 

25 away continuously. 
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An essential aspect of the coarse screen 2 is the bending of 
the spiral 40, as a result of which the distance between two 
successive turns changes during the rotational movement. A 
residual fragment R that has become jammed in the spiral 4 0 
5 rotates together with the latter and is raised. At the same 
time, the distance between the turns widens, so that the 
residual fragment R can fall down. The spiral or coarse 
screen 2 is therefore largely self-cleaning. 

10 Fig. 3 illustrates the centrifugal screen 24. The centrifugal 
screen 24 has a rotor 52 that is rotatable about an axis of 
rotation 50 and is disposed in a housing 54. The light 
residue LR separated in the cyclone 20 is supplied to the 
centrifugal screen 24 from above via a feed orifice 56. 

15 

The rotor 52 is initially of a cylindrical shape in an upper 
region and subsequently tapers downwards in the manner of a 
cone. Battens 58 are disposed on the rotor 52 obliquely to 
the axis of rotation 50. 

20 

Disposed around the rotor 52 is an inner housing 60 which is 
adapted approximately to the geometry of the rotor 52. The 
inner housing 60 is configured, in the region of the cone-like 
rotor 52, as a screen 61 with screen holes 62. 
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The light residue LR supplied is deflected radially outwards 
as a result of the rotational movement of the rotor 52 and by 
guide plates 64 mounted on that end face of the rotor 52 which 
faces the feed orifice 56. The light residue LR flows from 
there downwards in a gap formed between the rotor 52 and inner 
housing 60. The residue, at the same time, passes through a 
balling zone 66 which is formed in the region of the 
cylindrical shape of the rotor 52 which is followed by a 
grinding zone 68. 

The light residue LR usually has carbon-containing residual 
fragments of a size of a few millimeters. It may, however, 
also have larger carbon-containing solid fragments up to a 
size of a few tens of millimeters and be contaminated with 
light sheet-like metal fragments, fluff and fine conductor 
wires. In the balling zone 65, the impurities are shaped or 
comminuted into small ball-like particles by the rotational 
movement and the battens 58. In the grinding zone 68, in 
particular, the larger carbon-containing residual fragments 
are ground. The small constituents of the light residue LR 
which have been fed are separated outwards through the screen 
holes 62, together with the ground-down carbon-containing 
constituents, and leave the centrifugal screen 24 as the 
carbon-containing fine residue FR. The balled impurities are 
essentially carbon-free, have larger dimensions than the 



screen holes 62 and leave the centrifugal screen 24 as the 
light residue LR. 

The decisive advantage of the centrifugal screen 24 is to be 
seen in that the balling zone 66, and, in particular, the 
destruction of elongated fluff, prevent the screen 61 from 
being clogged, and in that a carbon-containing fraction is 
effectively separated as the fine residue FR. 

Fig. 4 shows a section through the air separator drum 26. The 
air separator drum 26 is rotatable about a drum axis 70 and 
has on an inner wall of its drum 72, for example, hook-shaped 
drivers 74. Due to the drivers 74, the heavy residue SR fed 
into the air separator drum 2 6 is raised and subsequently 
falls down again. As a result, light residues LR, which 
adhere to the heavy residual fragments SR, are released from 
the latter and are entrained to the zigzag separator 6 by the 
air flowing through the air separator drum 26. 

Fig. 5 shows a perspective illustration of the inert screen 30 
configured as a chain screen. It has two deflecting rollers 
82 that are spaced from one another and around which two 
moving belts 84 running parallel to one another rotate. The 
running direction of the moving belts 84 corresponds to a 
conveying direction 86 for the residue R fed onto the inert 
screen 30, in particular for the inert fraction I separated in 
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the separating device 28. Transverse brackets 88 are mounted 
vertically on the moving belts 84 transversely to the 
conveying direction 86. The transverse brackets 8 8 are 
fastened, in each case on their end faces, to the narrow-band 
moving belts 84, for example by a welded joint. Disposed 
between two successive transverse brackets 88 are longitudinal 
brackets 90, only three of which are shown by way of example. 
The longitudinal brackets 9 0 are preferably disposed 
perpendicularly to the transverse brackets 88 and are fitted 
into two successive transverse brackets 88. The longitudinal 
brackets 90 are fastened to one of these two transverse 
brackets 88. Disposed on the end face of the longitudinal 
brackets 90 which faces away from the moving belts 84 are 
battens 92 . These are of step-shaped configured, successive 
battens 92 overlapping one another. 



The transverse brackets 88 and the longitudinal brackets 90 
form elevations on the moving belts 84, the height of the 
longitudinal brackets 9 0 and that of the transverse brackets 
88 corresponding essentially to one another. The battens 92 
mounted on the longitudinal brackets 90 project beyond the 
transverse brackets 88. 



According to Fig. 1, the deflecting rollers 82 are cylinders. 
Alternatively, a separate pair of the deflecting rollers 82 
may be provided for each moving belt 84. For a drive that is 



as free of slip as possible, the deflecting rollers 82 are 
configured, for example, as gearwheels which engage into 
corresponding tooth orifices in the moving belt. The moving 
belt 84 is produced, for example, from plastic and preferably 
5 configured as a chain with metallic chain links. 

Since the moving belts 84 are configured to be narrow-band, 
not sheet-like, there are formed between the moving belts 84 
fall-through orifices 94 which are delimited essentially by 
10 the transverse brackets 88 and the longitudinal brackets 90. 
The area spanned by the transverse brackets 8 8 and 
longitudinal brackets 90 acts as a screen orifice or as a 
screen surface 96. 

15 The residue R is fed in a feed region and is transported in 
the conveying direction 86. In the feed region, an 
impermeable bottom 98 is disposed directly below the upper 
portion of the moving belts 84. The bottom 98 has adjoining 
it a first conveying device 10 0 for a separated fine inert 

20 fraction FI, which is illustrated as a chute running 

obliquely. Alternatively, it may be configured as an active 
conveying device in the form of a conveyor belt or a conveying 
worm. 



25 A cleaning rake 102 with tines 104 is provided below the 

moving belts 84, in particular at the reversal point of the 
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front deflecting roller 82. The cleaning rake 102 is mounted 
rotatably about its longitudinal axis, as indicated 
diagrammatically by the arrow 105. 



5 The residue R applied to the inert screen 3 0 is separated into 
a fine inert fraction FX and a coarse inert fraction GI . At 
the same time, the maximum size of the fine inert fraction FI 
corresponds to the maximum extent of the screen surfaces 96. 
Due to the configuration of the impermeable bottom 98, the 

10 fine inert fraction first collects, in the feed region, in a 
kind of screen box which is formed by the longitudinal 
brackets 90, the transverse brackets 88 and the bottom 98. 
The accumulated fine inert fraction FI is pushed by the 
transverse bracket 88 as far as the end of the bottom 98, 

15 where it falls through the fall-through orifices 94 onto the 
first conveying device 100 disposed there. Coarse inert 
fragments GI , the dimensions of which are larger than those of 
the screen surfaces 96, remain lying on the longitudinal and 
transverse brackets 88, 90, are transported further as far as 

2 0 the end of the inert screen 3 0 and there fall, for example, 

into a second conveying device which is not illustrated in any 
more detail. 



Residual fragments R having unfavorable dimensions may become 
25 jammed between two successive transverse brackets 88. As soon 
as these transverse brackets 8 8 arrive at the deflecting 
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roller 82 located on the end face, the distance between the 
two transverse brackets 8 8 widens and the jammed residual 
fragment falls out. Thus, by virtue of the configuration with 
the rotating moving belts 84, the inert screen 30 
automatically removes residual fragments R which are jammed 
between transverse brackets 88. 

Jamming is not possible between the longitudinal brackets 90, 
since the battens 92 mounted on the longitudinal brackets 9 0 
overlap these. The distance between two battens 92 is 
therefore shorter than that between two longitudinal brackets 
90, so that residual fragments R can be jammed only between 
the battens 92. A residual fragment R jammed between two 
battens 92 disposed next to one another is entrained as far as 
the cleaning rake 102 and is released there with the aid of 
the tines 104. In this case, the tines 104 engage into the 
interspaces formed by the longitudinal brackets. The inert 
screen 3 0 is therefore configured to be self -cleaning even for 
residual fragments R jammed between the battens 92. 

Other advantageous embodiments of the inert screen 3 0 may be 
gathered from the German Patent application already mentioned, 
bearing the official file number 198 23 019.2, to which 
reference is hereby made as an integral part of this 
description. The same applies to the coarse screen 2, the 
special configuration of which may be gathered from the German 
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Patent application bearing the official file number 198 23 
018.4 and is hereby incorporated by reference. 
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We claim : 

1. A treatment plant, comprising: 

a coarse screen receiving an inhomogeneous residue from a 
thermal waste disposal plant, said coarse screen separating 
the inhomogeneous residue into a coarse residue and a 
remaining residue; 

an air separator disposed downstream of said coarse screen and 
receiving the remaining residue, said air separator having a 
zigzag- shaped duct with an upper outlet and a lower outlet and 
through which air is capable of flowing, said zigzag- shaped 
duct separating the remaining residue into a light residue 
flowing toward said upper outlet and a heavy residue flowing 
toward said lower outlet; and 

an air separator drum connected to said lower outlet and 
through which the air can flow, said air separator drum having 
a longitudinal axis, an inner wall, and drivers disposed on 
said inner wall, said air separator drum mounted rotatably 
about said longitudinal axis. 

2. The plant according to claim 1, including a centrifugal 
screen connected to said upper outlet, said centrifugal screen 
having a housing, a rotor disposed in said housing, and a 
screen disposed between said rotor and said housing. 

-24- 



GR 98 P 3363 



3. The plant according to claim 2, wherein said centrifugal 
screen has battens fastened to said rotor. 

4. The plant according to claim 2, wherein said centrifugal 
screen has a balling zone and a grinding zone, and said screen 
is disposed around said rotor in a region of said grinding 
zone . 

5. The plant according claim 1, including a separating device 
for separating the heavy residue into an inert fraction and 
into at least one metal fraction, said separating device 
disposed downstream of said air separator drum. 

6. The plant according to claim 1, wherein the thermal waste 
disposal plant is a pyrolysis plant. 

7. The plant according claim 5, wherein the at least one 
metal fraction includes a ferrous fraction and a non-ferrous 
fraction. 
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Abstract of the Disclosure : 

In order to make it possible for an inhomogeneous residue 
generated in a pyrolysis plant to be separated continuously 
and in as fully graded a way as possible, specially selected 
5 components are combined with one anther in an advantageous 
configuration. An essential element of the plant is the 
separation of a coarse residue in a coarse screen and the 
subsequent separation of the remaining residue in a zigzag 
separator into a light residue and a heavy residue. By use of 
10 the plant, in particular, the carbon-containing constituents 
are separated from the remaining residue. The individual 
components are mostly configured to be self-cleaning for 
fault-free operation. 
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DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION 
ERKLARUNG FUR PATENT ANMELDUNGEN MIT VOLLMACHT 

German Language Declaration 



Als nachstehend benannter Erfinder erklare ich hiermit an 
Eides Statt: 

daB mein Wohnsitz, meine Postanschrift und meine 
Staatsangehorigkeit den im nachstehenden nach meinem 
Namen aufgefuhrten Angaben entsprechen, dal3 ich nach 
bestem Wissen der ursprungiiche, erste und alleinige 
Erfinder (falls nachstehend nur ein Name angegeben ist) 
Oder ein ursprunglicher, erster und Miterfinder (falls 
nachstehend mehrere Namen aufgeiihrt sind) des 
Gegenstandes bin, fur den dieser Antrag gestellt wird und flir 
den ein Patent fur die Erfindung mit folgendem Titel 
beantragt wird: 

ANLAGE ZUR RESTSTOFFBEHANDLUNG 

deren Beschreibung hier beigefiigt ist, es sei denn (in diesem 
Falle Zutreffendes bitte ankreuzen), diese Erfindung 

n wurde angemeldet am 

unter der US-Anmeldenummer oder unter der 
Intemationalen Anmeldenummer im Rahmen des 
Vertrages iiber die Zusammenarbeit auf dem 
Gebiet des Patentwesens (PCT) 

und am 



abgeandert (falls 

zutreffend). 

Ich bestatige hiemiit, da(3 ich den Inhalt der oben 
angegebenen Patentanmeldung, einschlieBlich der 
Anspriiche, die eventuell durch einen oben erwahnten 
Zusatzantrag abgeandert wurde, durchgesehen und 
verstanden habe. 

Ich erkenne meine Pflicht zur Offenbarung jeglicher 
Infonnationen an, die zur Prufung der Patenfahigkeit in 
Einklang mit Titel 37, Code of Federal Regulations, § 1.56 
von Belang sind. 



As a below named inventor, I hereby declare that: 



My residence, post office address and citizenship are as 
stated next to my name. 



I believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor 
(if plural names are listed below) of the subject matter which 
is claimed and for which a patent is sought on the invention 
entitled: 

PLANT FOR THE TREATMENT OF RESIDUE 



the specification of which is attached hereto unless the 
following box is checked: 

□ was filed on as United 

States Application Number or PCT International 
Application Number 

and was amended on 



(if applicable). 



I hereby state that I have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 



I acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1 .56. 



Gennan Language Declaration 



Ich beanspmche hiermit auslandische Prioritatsvorteile gemaB Title 
35, US-Code, § 119(a)-(d), bzw. 365(b) aller unten aufgefiihrten 
Auslandsanmeldungen fur Patente oder Erfinderarkunden, oder 
§365(a) aller PCX intemationalen Anmeldungen, welche wenigstens 
ein Land auBer den Vereinigten Staaten von Amerika benennen, und 
habe nachstehend durch Ankreuzen samtliche Auslandsanmeldungen 
fur Patente bzw. Erfinderurkunden oder PCX intemationale 
Anmeldungen angegeben, deren Anmeldetag dem der Anmeldung, 
fiir welche Prioritat beansprucht wird, vorangeht. 

Prior Foreign Applications 
(Friihere auslandische Anmeldungen) 



I hereby claim foreign priority under Xitle 35, United States Code, 
§119 (a)-(d) or § 365(b) of any foreign application(s) for patent or 
inventor's certificate, or § 365 (a) of any PCX International. 

I hereby claim foreign priority under Xitle 35, United States Code, 
§119 (a)-(d) or § 365(b) of any foreign application(s) for patent or 
inventor's certificate, or § 365 (a) of any PCX International 
application which designated at least one country other than the 
United States, listed below and have also identified below, by 
checking the box, any foreign application for patent or inventor's 
certificate, or PCX International application having a filing date 
before that of the application on which priority is claimed 

Prioritat nicht beansprucht 



(Number) 
(Nummer) 



(Country) 
(Land) 



(Day/Month/Year Filed) 
(Xag/Monat'Jahr der Anmeldung) 



(Number) 
(Nummer) 



(Country) 
(Land) 



(Day/MonthA^ear Filed) 
(Xag/Monat/Jahr der Anmeldung) 



3%h beanspmche hiemiit Prioritatsvorteile unter Xitle 35, US-Code, § 
■>-19(e) aller US-Hilfsanmeldungen wie unten aufgezahlt. 



I hereby claim the benefit under Xitle 35, United States Code, 
§11 9(e) of any United States provisional application(s) listed below. 



CCApplication No.) 
.;tAktenzeichen) 



(Filing Date) 
(Anmeldetag) 



- (Application No.) 
r=(Aktenzeichen) 



(Filing Date) 
(Anmeldetag) 



filch beanspruche hiermit die mir unter Title 35, US-Code, § 120 
=rzustehenden Vorteile aller unten aufgefuhrten US- 
Lifatentanmeldungen bzw. § 365(c) aller PCX intemationalen 
!;;Anmeldungen, welche die Vereinigten Staaten von Amerika 
C^enennen, und erkenne, insofem der Gegenstand eines jeden 
fruheren Anspruchs dieser Patentanmeldung nicht in einer US- 
Patentanmeldung, bzw. PCX intemationalen Anmeldung in einer 
gemaB dem ersten Absatz von Xitle 35, US-Code, § 112 
vorgeschriebenen Art und Weise offenbart wurde, meine Pflicht zur 
Offenbarung jeglicher Informationen an, die zur Priifung der 
Patentfahigkeit in Einklang mit Xitle 37, Code of Federal 
Regulations, § 1.56 von Belang sind und die im Zeitraum zwischen 
dem Anmeldetag der Mheren Patentanmeldung und dem nationalen 
Oder im Rahmen des Vertrags uber die Zusammenarbeit auf dem 
Gebiet des Patentwesens (PCX) gultigen intemationalen 
Anmeldetags bekannt geworden sind. 



PCX/DE99/01450 



May 12. 1999 



(Application No.) 
(Aktenzeichen) 



(Filing Date) 
(Anmeldetag) 



I hereby claim the benefit under Xitle 35, United States Code, §120 
of any United States application(s), or §3 65(c) of any PCX 
Intemational application designating the United States, listed below 
and, insorfar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCX 
Intemational application in the manner provided by the first 
paragraph of Xitile 35, United States Code, §112, I acknowledge the 
duty to disclose information which is material to patentability as 
defined in Xitile 37, Code of Federal Regulations, §1.56 which 
became available between the fiUng date of the prior appKcation and 
the national or PCX Intemational filing date of this application. 



(Status)(patented, pending, abandoned) 
(Status)(patentiert, schwebend, aufgegeben) 



Ich erklare hiermit, daB alle in der vorliegenden Erklarung von mir 
gemachten Angaben nach bestem Wissen und Gewissen der 
Wahrheit entsprechen, und femer, daB ich diese eidesstattliche 
Erklarung in Kenntnis dessen ablege, daB wissentlich und vorsatzlich 
falsche Angaben oder dergleichen gemaB § 1001, Xitie 18 des US- 
Code strafbar sind und mit Geldstrafe und/oder Gefangnis bestraft 
werden konnen und daB derartige wissentiich und vorsatzlich falsche 
Angaben die Rechtswirksamkeit der vorliegenden Patentanmeldung 
oder eines aufgmnd deren erteilten Patentes gefahrden konnen. 



I hereby declare that all statements made herein of my own 
knowledge are tme and that all statements made on infomiation and 
belief are believed to be tme; and further that these statements were 
made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 
1 00 1 of Xitie 1 8 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any 
patent issued thereon. 



German Language Declaration 



VERTRETUNGVOLLMACHT: Als benannter Erfmder 
beauftrage ich hiermit den (die) nachstehend aufgefuhrten 
Patentanwalt (Patentanwalte) und/oder Vertreter mit der 
Verfolgung der vorliegenden Patentanmeldung sowie mit der 
Abwicklung aller damit verbundenen Angelegenheiten vor 
dem US-Patent- und Markenamt: 



POWER OF ATTORNEY: As a named inventor, I hereby 
appoint the following attomey(s) and/or agent{s) to 
prosecute this application and transact all business in the 
Patent and Trademark Office connected therewith: 



HERBERT L. LERNER (Reg. No. 20,435) 
LAURENCE A. GREENBERG (Reg. No. 29,308) 
WERNER H. STEMER (Reg. No. 34,956) 
RALPH E. LOCHER (Reg. No. 41,947) 

P.O. BOX 2480. HOLLYWOOD. PL 33022-2480 



TEL.: (954)925-1100 
FAX: r954)925-H01 



Vor- und Zumane des einzigen oder ersten Erfmders 
JOACHIM BORETZKY 


Full name of sole or first inventor 
JOACHIM BORETZKY 






Unterschrift des Erfinders Datum 


Inventor's Signature Date 


Wohnsitz 

ADELSDORF, DEUTSCHLAND 


Residence 

ADELSDORF, GERMANY 


Staatsangehorigkeit 
DEUTSCH 


Citizenship 
GERMAN 


Postanschrift 
PARKSTRASSE 3 

D-91325 ADELSDORF, DEUTSCHLAND 


Post Office Address 
PARKSTRASSE 3 
D-91325 ADELSDORF, GERMANY 






Vor- und Zuname des zweiten Miterfmders (falls zutreffend) 
ANTON EBERT 


Full name of second joint inventor, if any 
ANTON EBERT 






Unterschrift des zweiten Erfinders Datum 


Second Inventor's signature Date 


Wohnsitz 

ELLWANGEN-SCHREZHEIM, DEUTSCHLAND 


Residence 

ELLWANGEN-SCHREZHEIM, GERMANY 


Staatsangehorigkeit 
DEUTSCH 


Citizenship 
GERMAN 


Postanschrift 
FAYENCESTRASSE 64 

D-73479 ELLWANGEN-SCHREZHEIM, DEUTSCHLAND 


Post Office Address 
FAYENCESTRASSE 64 

D-73479 ELLWANGEN-SCHREZHEIM, GERMANY 







Vor- und Zumane des dritten Mitefinders, (falls zutreffend) 
LEONHARD TESCHERS 


Full name of third joint inventor, if any 
LEONHARD TESCHERS 






Unterschrift des dritten Erfinders Datum 


Third Inventor's Signature Date 


Wohnsitz 

GUNDELFINGEN/DONAU, DEUTSCHLAND 


Residence 

GUNDELFINGEN/DONAU, GERMANY 


Staatsangehorigkeit 
DEUTSCH 


Citizenship 
GERMAN 


Postanschrift 
ULRICHSTRASSE 10 

D-89423 GUNDELFINGEN/DONAU, DEUTSCHLAND 


Post Office Address 
ULRICHSTRASSE 10 

D-89423 GUNDELFINGEN/DONAU, GERMANY 






Vor- und Zuname des vierten Miterfmders (falls zutreffend) 
WINFRIED VON RHEIN 


Full name of fourth joint inventor, if any 
WINFRIED VON RHEIN 






Unterschrift des vierten Erfinders Datum 


Fourth Inventor's signature Date 


Wohnsitz 

FREIGERICHT, DEUSCHLAND 


Residence 

FREIGERICHT, GERMANY 


Staatsangehorigkeit 
DEUTSCH 


Citizenship 
GERMAN 


Postanschrift 
GOETHESTRASSE 7 

D-63579 FREIGERICHT, DEUTSCHLAND 


Post Office Address 

GOETHESTRASSE 7 

D-63579 FREIGERICHT, GERMANY 






Vor- und Zumane des funften Miterfmders, (falls zutreffend) 
HELMUT WERDINIG 


Full name of fifth joint inventor, if any 
HELMUT WERDINIG 






Unterschrift des funften Erfinders Datum 


Fifth Inventor's Signature Date 


Wohnsitz 

NURNBERG, DEUTSCHLAND 


Residence 

NURNBERG, GERMANY 


Staatsangehorigkeit 
DEUTSCH 


Citizenship 
GERMAN 


Postanschrift 

MEUSCHELSTRASSE 13 

D-90408 NURNBERG, DEUTSCHLAND 


Post Office Address 
MEUSCHELSTRASSE 13 
D-90408 NURNBERG, GERMANY 







